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(54) LIQUID CRYSTAL DISPLAY PANEL AND METHOD OF PRODUCING THE SAME 

(57)Abstract: w 

PROBLEM TO BE SOLVED: To provide a structure 



of a liquid crystal display panel and a method of _ ,1 
producing the pane! in which degradation in the 

display quality such as display irregularity caused t*> 

by inhomogeneity of a liquid crystal layer is , 

prevented in the entire region of the display f 1 " ■ 1 ' j H 

screen at any temperature in the use temperature 

range when the display screen of the liquid crystal u ' : 

display panel is tilted from the horizontal position, — L — _~| 

and in which good display Quality can be kept v~-u-- ' J ~" { l " " H 

alltimes. f t , 

SOLUTION: In the liquid crystal panel produced by ' — -r 1 "'" 



i 



\\\ 



laminating transparent glass substrates 1, 2 with a v j J i 

columnar resin spacer 4 interposed and applying " I i ;! 

a sealing material 3 around the substrates by 
printing to join the substrates, the columnar resin 
spacer 4 is elastically deformed in the 
compressive direction to have assembling stress 
(initial stress) and accumulates elastic energy. 

The elastic deformation of the columnar resin spacer 4 is controlled to such a degree 
that the columnar resin spacer 4 in the position where the gap is maximum when the 
display screen of the liquid crystal display panel is tilted from the horizontal position 
at the highest temperature in the use temperature range of the liquid crystal display 
panel is compressed by the substrates and elastically compressed and deformed in 
the perpendicular direction to the substrate. 
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[00 3 6] HI (d) tcJs. HI (c ) co^m^^m 
•f . ^folZ&^Xi&fk 5 j>liSl:t' 



v>SHl (c) Wttli^. SESSOirtSSiaoS 
7j;£ftc5ft * **ft< 3r 0 . l£v^SO?g s B a «l if i*>E-*_t 
flS B B B 5c7)F*lEo±#^i\ /t*/w>>ffi^fiHE 

^ 2 1 coraoraffi^i&s . *<z>&m. s^Mffi^ra 

lxm^l±7%%&.%ikhiSl:titiZ&fr'>1-z±K mtn 

m$.i0MSi&?fr**Mi. mi ( d ) covm^zh^x 
t . s^ffijix^-^4 ^s* 1 ^ [Sj-r £ ^ 

{ 0 0 3 7 3 H 1 ( a ) fcr(ift«0»»X^— 9-4 iOft 

W4umThtU£, atfogjflgx^-- 9-4<0S^*fta>* 
4. l^migCSS^ill,. 

[00 38] mm<omm2 

mz , *^B^^ns6oj^)B 2 <73& B B B 3Uj^N-*/W;-o # H 
2£&mLX$fflT&. H2«*J6HB<05d6OJBJBi2<0 
Sta B B «SVN^-/l'S:7F'r«EB&BrMHt'J>-?-r . «-S<0"t 
ife. »«. • flWLTfiHr^t^Tfti. H 

2 ( a) tra^XT9^««l t^Bg^-7xSS2 2-I£ , 9 
^tt^fr^^SS-^L, 112 (b) K?gB B B 5raA 
L, ?g B B B 2MAP (H^-tt-f ) £»DL*:flM>«fflB»fc*5 

[0039] mm(rmM2<r>mBB^^^Mi % 
^ 1 ^sj^^a^^^vKcW LX . *WEL 
1 RVmWtf y 2 tcafetc X h mf&Mfi9Ut+ 
>'-;U*f3«3*$**tt«<?5»J8g^^— 9-4(7) 
f£5E£ilT^-l» * . 2^-/U*f 3 <7) 

J: OSKiSSLTi&V^U EWm^a^^fflK^t- 
-9-4 O S^ft^Sa fc PI t *»Xf±fiv LT fc # . 

ffiBSW«*OffllS^^— 9-4 Oft $ J:9«<£&J:5 
f=S5eUTt^v\ -tt£ir>%. H2 (b) {z^-r J: 3 

2 tC&tCe «t i> fltf JC73 **?Sftff4 MStC . v- 

;W 3^1? * 5 fettco^Itx^.-^ 4 co« $ i 0 « < IS 
T [22(b) CC^i: o tzi@%tf 5 1 
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[004 0] S'Wl^3aX3£JbE£>J:3tcK«U 
[004 1] HJ6co^2^?SD B B a^^^Ki. &#tf> 

«?-4&tf»9wr9 xis i RumBMtf? *m 

»!B 1 0^ b b ^;n-*;UJ: 0 t $ h<.z. mWrtv^WSL 
[0042] <JCC. *«W7MBUl*35V<c*;i'£ *H(dK 

-ffm imM<?>wm.3. mfe<onM4. $m<D&B5 > m 

4ftrt:Waffi£tt l 5^jfcrtf*. dilute 9 -^zrttXS 

atia) tv*. m&frtxmt* mxtt 

^t. MPXS^fgt-'^PSrAnff-f 4$fDXSt». iPff 

itpxat Df isix4±§£- 1 h 4 . 

[004 3] HS6^JB3 

^JS£J:4. HI (a)JX.{il22 (a) ^jjrfM 

s-ft:£-e4. 

[0044] x— ;W3 ^ig B B B aAP^'l5it^zx^5.?g 

aa^^^r. jsssasrtCAfu j t<nMmmmzm 

xi«icgB|^5^s«2 ostitis 

*u s*aAP&«Efifln*j<o«afc:aw. -*)«!bt\ 

B B B«^^^KOI^atC?gB B B2:^A-rS. L7t**oT. C 

h 4 . m&WKJ^iwmmmt : ^-^mt x-mttiz 

f 4. raPfi*l5r-?g B e s -C^t^. jDffitPXSrM 

. 1 s.^ h j*' 5 x$i 2 * >hh*» 4> 

JOEL, fi*W>»!8X'<— 0-4£ffiSBSB. 



^yN-^./Urto?g B B B ^-SB»^gPC#fai*fL^ . <t<0». 

aft^Wtttx^df j^li^a* o Kc 4 £f PW*: WiikWr:'** 
JKoSEfiSEAPKiEB-f 4. zcr>t%. fiSSrJDEt 
ZE&lZ&'Jr&thZblzX 9i*P#£?g B B B i£APC§! 

t mwtfjxmfo 2 a wistwsfawisiBffir 4 «t 3 tan 
^jpiafc*5ttsa«o«Hi^^— 9-4 nsmmco 
nmf%B<7m&g&!&ftz:mw-r zz t kj: 0 . xa* 

Ud2l ( b ) X(iH2 ( b ) C^L^IW,^ 

[0045] ■m&com&A 

ffcO?KB B B i£AXa. #PISSrfflU43l»64>JB 
JffiUT. ?S B B B ^^N*7-/K7)M£^i: is— Jl-tt 'cX-Mttl 

h mmtfmihX'TZtc * ti z> mzm.^.?^iM tt&i-t 

^-^4<7)±«ST'OSf§5^£tf>4^ (KIT. «fl«S 

msiz&itt&mtiiztizmikvmz&ttzmonfci'Bto 

sfut^jfir. jiftaAiasrifti.. snE^nxatcA 
4. -eLT^c ADSitpxarsrr. shj^^xs® 

l.ai««BXr9X««2«:WB*>^JllEL. tt^fflfli 

mmznztLXL. <»i>r*»t'*<?5ja* 

PWr M B B aa*M'^^^?S B B B j±7Xl izwm 
tlzi. 9$tP#£afSirt£APfc:3l#&A/Ck *<r> 

Wia**I9ra<0iaHBri =t 0 K»PE^S-«IS-f 6 . 
Sfe. SPWarWtS-li-6. C<75Sn£E*fPXS{Cfe<t«.a 

7 ^.sa 1 awsH^r 7 2 comrgm<?>wms& 
iz-ftzmmi-z z t c«k 0 . xas L^m 1 < b > xjsei 

2(b) t;^L^*t®^B B Ba^N*^*^4>^4. 

[0046] iiLh<o?g B B B aAxa{ci: o . m&i&m 
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hZttfX't . ?&P B OjnE • ms^mf^^mt 4 

m&mm- 4 tUi&WWBK «t o 4 £ k tPT # 
4. 

[00 4 7] 

^cjaasaA Lfc. munmm 5 <om^m^^ 

[0048] ?E B a H MTI.5 , 5-^i5-frXgT'^ffl$iXl»ffii: 

4. jtsawMiwifctt, imtmmt £*"r4Jtj»w* 
mi . ±Tm*j&v*>-ox , »T-f 4 itcio **>ffl 

BflWIIfcT^^JMWCfflEE. ®*$-fr4<I k 

*Wt<c>*vCV>4 . _b£S£«-k3S5k k MCtTitrf 4 
I hi TOTrfc 4 # . ?iitc±T®^"Btt'* -5tJ 
/I^^flnEiartSiiSrf 4 iIh#T'l 4 . 
[0049] fgfiaSTK9-£ir£Xfrc-t±. £-f\ _k» 
«fc 4 4 jfHH*7 ^3£t£ 2 5- w <a«£3SS<0_k5£3£i::« 
ft«C*«^6. 01(a) Xi±02 ( a ) te« 

is-)VVi 3 ** s titiTmm. b * 4 5 xii i 
ri£££?EOT;gffi(;:i&^T4. 3:*i5/— 7H*3£HSR 

[0050] (XC. T^S^a5€$iTJtS B ^*7^SI 
1 ±<7) v-;U#3 izmtix&ffi&lZffi.iktfZifiT-r 4. 

nm^x-hh. zix. mT-fht&ikMiii. zs-ivm 

ftttO^ltX^.- ? 4 <0±3§ £ X'cr>m&<7> £4643^ 

^IkrtSU. ?Se B B*^ai$fl4*2r@^?P^- fS 
B B B ?ST^fa2r^L. SUKOJttE • *Mi*>ft*Jlffl«:l8 

itti.^ftT'354. Lt^t, jffja^ii. wf-t&Wl 

Aft* «JJW8E8t*»"C& T . 3fcft#JB<7>S8t k f 4 . 



***4. Kt=. ±je«fcT««i:^BJ{=«*ix4fSA 

[0051] ±&&frmE3i*'&#> . mikm^jk 
#7^ss i at;i8|#7xgs 2 isatf l . s^x 
4. 't*/urt<osfflBiateJ'-$-4*«. Sai7Eas*-^§ 

k LfcfcA, JBUHi^ffi^ft.*^. 
mft £ ft4 k LX i> , £/-;^co 3 <o±Sfg*> »-f 
fiO?g B B B A<»h.aj4SJKk^4. fcLBCfcO. jgBH#7 

f^. ailE«g«lt:<t4JDEr«^L. TSSt^7-f h'$ 

xs^oa-r. 

[00 5 2] ±i£SaE««^ i 4 JniEc <fc t £ £. 

f&ttZfflWT&Zblzl:')^ ±3£i,t z ffli (b)X{ill 
2(b) C^L^^SO?g B e a R^^/U^#^ril>. W 
±<0*S^J: , 9, ^Sg^e5tfO?g B B B ^^N-^;^igit 
?g B B a?ST^[SIS:M^r4C:k*5T-t. ?S B H B ^Jn 

s. ■ mmcoimnrnzmmtz z t 4 . 
[0053] arc ±aE*aj«JB3<o«BB*»fe*iii« 

6frt>m&comm9bLxmi-fz>. aT^mm-t^m 

1 X{4SaSO®JS2 COSEH^^^^U**. 3 £<7>feHfS 
2r^-r477 7— ?ga B B a^^^TJ)4%^-C -feB^^O 

fcES$ix"C 4 fc*OE5»UBI!rc , *> 4 . 
[00 54lHffi«S6 

(i 2 fec7>feli*icx^.— $ ftT =5: 4 . 
[00 55] H«il6«?g a B B a^A-^;Wi, 

^— 9-^12^ U^«fiS: : S:>'^«ffli-4. ^Jt. r eII 

rEK-T4^l;(i:, «SftK»»Ofc*>. feB*SH^ 
jg3t^i*Jb t^^-^* 5 ^ £ ix 4 . IU6<50^© 6 
B B B ^^'^;UCCj:ilK\ 9"^S5rfea 
3 1 X« 3 2 fc»4> LT . X^— <f 
* J jtaaS«±Cc^— lcS^$ix4<0t\ (D)ES 

gkmzm?-rhz.btfX'$ 4 . 
[0056] nm<v&M7 

m^m&l <r>m&MmJ^-Mt~ 03 ( a) ^-fJ: 
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mows**, attT&i^mB^e»c«. f^e 

-f 5 fiBSC*^— " S ft S X^-^sS^JT'T" 

[00 57)13 ( a ) KSrf J: ? fc* j&Wf&l&l CO 
fSJMk^^H ^Tti. fM&ttK^-^ft^EHS ft 
4. L^^oT^^®7^ B %S^N 9 ^;Wci:ft 
if. «^<o^^-^O^RSrftB»0®R^ 2 ^co 1 
CSo LT> thWBHBMLbt^^-teBRSft* 
OT\ SAJd* (=SJJC») 3E»U3<v^t 
it#»£ft4i:i:fcfc:. *^&HEBKm4>nML iav^-c 

[00 58] 

* tzMWrmm 8 O^bS^ N'^/Wi . 3 ft^B*** 

*h S^C^fttBM**m^2€aBR^*6Lfcfit« 

[0 0 5 9] J|»^»!OT80aMHV^*^fc*t4^ 
^-^ct)E?»J 6BI3 (b)^i«SUo 
* . x ^-^oiSStefiB*<0l^0 4^1 t & 

commz* ^>=5rv 4*£***i3A oft4 £>o 

T*£>4. L^^'ot^ilS^giA'^l/iiJ: 

lggt:S^U. x^-VWmimfc±lzm-' HER 
*ft4<?)T\ *L£JE:ft (*ME*) ^«5riS^s %£&Uz 

< t ^«jt^« ^>ft 4 1 > c . %-5:M£«ra^rai«. 

4. 

[0 0 6 0] J65S^©9 

* tz%V&ni&f& 9 (DWlbbBx^ **Mi . 3 -&<Z)feB*** 
ThU7-*ttfc:ffi»S*u — ^-^-iftfEiBSftfcffi 

H^^d. ffl^)X^-lW<ERSftT*:4. 
[00 6 1 ] — if**EBSftrt:ffiStf>feli** 

A«ffiia3ft4X^-ir<J0E^*EI3 (c) t^to CO 
^4. r fU^J fcRS^^liM^W^XttMa* 

2 cofg^cct h % ^ * 4 o&gm&h oft 4 *> 

bX'foh. ifc, — th&*Ea$ft£ttStf>"6B 



-1h^E*ft4*^-^E? , JrEI3 (c ) C^f. 

£fc£4. r®Kj c 4^^®^I2?'jOSX(5 
W# 3 Of&RfcarfeSrV 4£** £ S3*> oft 

4 a» 6 -efc 4 . uta* -5 -cwt^JBiB 9 cofoassfr 

4 £V) I aJSEJ2lTC« o LT . X^-t^ls^gfic 
*&-CER$ft4*rC\ £&AJE£i (ttJEA) OffiSriS 
ft. 3BBLCc<vv|JBftA«»4ft4i:i:fct3 v £3-2rMS 
«nafSML l>vvcfc}\ %-*»«OSJMS:«»1"4 

ifc3W*4. 

[0062] Sdfr^JEU 0 

H4e*8RLTR*t'4. 04l^ffiOEll 0« 
SI. 2Oft*S:5£HL"CJfsV^t<50TS>4. ^SEOJB 

0*ft^lH«&fla»UTStrtrt-4 2ool0J#7^Il 
lM2t,S9M7^Ml. 2Sr££--r4tM*0$' 

[0063] jS^BSR 1 2Stl«a^*R2 SrBI4 C*T i 
AT ^ft^^ti^^T*^r6]^oS£^h b 

v^*W«iat/a9HHK2«:«l*Lrfc. Wl^>» 
SI 0O?gB B B a^^N*^S:^'r4C:i:^T#4o LfC 

^oTHificDjesi ooaftss^^ufcijifttf, friB 

HSS* 5 . 4T^ftfc«a»fcftv^T*T*rt^W*« 
ktH-*rtlfc:«f»*«ftT«r40-C. 
t*t4ftW f ^-> >- tftHWttjWlS* 0 . ffiif 

ft. tSIS^T2#^Si^S^ 7&fPi.l)C> 
a&«T*4. 

[0064 1 J0tO»«l 1 

H5*»BL , TK«i'4. m5teliJ£O^Bl 10?SB e H 
fil. 2^fl*&aWUt»^fcfcOT*4. nftZ^B 

0Bf«oin«tfla»U"C»rtrt-4 2oeoa^9^s« 

L^^A$ft4?S a s H (Hl^-f) >:2:iili-Tt-4?S B B Ba 

3R/<*^r*->x. aw?^i*i. at oft 



(t 1 ) 101-1 47437 (P200i-i4ifiS 



[0065] mszgffi. i xxsmsnmrn 2^5 <t 
/HstfcWts tt;: a -st, mM<nami 10 

*A*Sf'«*/i'£fHR'-* _ * - 1 ft . 

ft L7t xg& 2r ffl wc 3991% 1 fczmsnrnm 2 « 
mm. lx i> . ■m^mm 1 1 ^SAa^*/^ f£sg-r 

ft i ft . Lfc**->T**OJKB 1 1 <0&b b b*^ 

A**tJ:fttf. ttKPHHKtfiT Mtfc«J«fc*i vvr 
*^;frr»i5!>oJlt- ft 3rWK:ftHW«S*iSv »cflB t*f 
ftS-e-ct'ft nt. jjcT^rfflcttS-fl-f ft flff •=&—;>< > 
h izfd LfttfHH£#W* 0 , ftffSSB U=<v\ -TSrfc 

(KW&crtm.^ 7 e-SP*. ft d fc ft . 
[00 66] m&n&mi 2 

06 2r#.ratT^-rft. i!6(i:^]5ScO^©l 2<0?Sb b b 
«^^;l^3^tsSrr««HT*rjT> 3§9Jl#xXg 
«1, 20ft^^LTfS^3ttOT'25ft. 
!B1 2<^?WB&5j^*/M±. x^— 9" C£ 

1 SI/ 2 t , if#7^Ii 1 , 2 fttfctfc 7 ):-' 
3 t , S«#7^iS l , 2 2LV^-;Utf 3 Ot*! 
ffiC&ASitftifcA (EKW-f > fc«rfll£T5rftSEA* 
S^jM/Tai-sT. lf**7XSSl, 2#\ &xe>ti 
ti wm t= a v ^x^yrm^m^ ft ^fi tcfttftBis $ ft 

5vHwDDnS:*tl*]$-*"C : C:ft. 
[0067] 1 XtfiOTH** 2 SrH 6 tew*" ± 

5 C ±T ^^#^.ic^^T* i P1 : riai* l oS^rft'^'i6] 

t«ft z^ffimwLti^^zwmzttftZttw&fcx ~ 

^^^f U-;ur#5i-Tft ^ ttfXS ft . ftf>i? 
ft L*#7X£l£rfflV vcgBJM 1 &l>Tt B J!SI£ 2 * 

fi?j£L-t & . ms&<v&m 1 2^s B e ai*A-^*r^it 
ft . Li-ztfixmi&tw&B i 2 ^?Sb b b^ 

/t*/UC J:*Uf . HEPHSfi^iT feftfS«»t:*J 
TK^rt^oS^&^-^twftlf^^^ftSvMCEOTzr^ 
fSj $ ItT t* ft <AT' . * J FJ5rm fctt £ ft ft W > ^ 
h lc« L fttf HUtt* 5 ^ 0 , ft WSSB L C < v \ "f 

o^&ofapic^b^'ffl^ft, a*«m«oTja#3£ 

C0®J*(7)^A 7 €r?P^ ft -I fc **"C* ft . 
[0068] 



ft. 

[0069] ^S^fcffiaKCt ftfttf 

$ i 0^<IS^$tiT : 2rftOT\ te*. fflUnSK^^l' 
r^Tltf^Kf J: OiHt^ft^^Sl" LrXr^-g-tr^l:/^ 
Se^Bm<7)TjZIfti£^ISiS^*5(t ft 5 C5?££*:£P 
^ftdttfT'^ftfcv^Jfc^&ft. S/s. 

±CJ5S^— tcSKtf tiX%h<r>X\ x^-^O^S r 
j«A>U. m3J573 (IWEvj) (?)ffi2:S^. SE^Ltc<^ 

flut^^^ftftfcfctt, *g— ^MS^ra^f^Pf. 
t {i . #2-tcmm<om.&m z &&rr &z.t &x% 

o ft . 

[0070] ttt&yiit. mmufiK mm&&±x h 
tifztfmiz&^x^jjmizmf m^ttx tczox- . 

S*0, ftff3SBU=<<, ^7rM?*:<t- 
kV^dS^^'&ft. 

[007 1 ] *fc*«a^«!jftfi"ftti. is-JUtf<0ftffl 
T-^3£^5^ £*^> & SSpfat^Sfg^&BB 2: ?Sb b < * 

*<-irawt*T ftwa«s:5MaE»*^ft - 1 J= o 
m&th z t tfx-z ft t ^ -5 wmtfh ft . 

[EBBOHJIt'SrRB.H] 

[HI] ^HjfcoHJScojgfig 1 <? >?Sb s b^7F'' < r ^ 

[H 2 ] *f|BBt03ISfe«0?g® 2 ^S^^'^^Sr'n 

■ =i•B&t•C^iV^7 l ' l :tOT"^ft. 

[ m 3 ] ft ft X^-— tff£?ij S: t, or h 

*ttc^L, x^.— y-^TEaf^ftftfeS^^CEnrlaV^ 
g&»C*ft. (a) JiHi6^S7<7)?gB 0 B^>'N , ^/t' 
CO^^-Hf fg^lj % ( b ) fiUM^S 8 OTSsFafl^ 

-9-E9'i*. ( c ) „ ( d ) izmmn&m9 

[04] *%PM<7)£M<?>J&1&1 0cOfg a B a ^^N*^/^ 
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[H5 3 &$&%C0$3&cr>&M 1 1 ^SUbS*^*/^ 
?HI5-^-rff«ST-J>oT, SBM7^iSi , 2 Oft 
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